Effect of gonadotropin-releasing hormone analogs and their conjugates on gonadotropin-releasing hormone receptor--positive human cancer cell lines.
The purpose of the present investigation was to develop new gonadotropin-releasing hormone (GnRH) antagonists and to increase their stability and antitumor effect by conjugation with carrier macromolecules. Antitumor effect was evaluated using clonogenic assay, cell counting for antiproliferation, and sulforhodamine B method. The presence of GnRH-binding sites in human cancer cell lines (MCF-7, MDA-MB-231, Ishikawa, LNCaP) was proved. The direct growth inhibition of tumor cell lines is achieved with relatively high analog concentrations (10(-10)- 10(-5) M). We have developed new GnRH analogs of human and chicken origin. MI-1544 (Ac-D-Trp1,3,D-Cpa2,D-Lys6,D-Ala10)GnRH and the chicken GnRH antagonist MI-1892 (Ac-D-Trp1,3, D-Cpa2, Lys5, [beta-Asp(DEA)]6, Gln8, D-Ala10)-GnRH have stronger direct antitumor properties than the agonists. The antagonists inhibited proliferation of GnRH receptor-positive human cancer cell lines by 28 to 38%. GnRH peptide analogs were coupled with macromolecules through biodegradable groups, to enhance their antitumor effects. The antagonists reduced survival of MCF-7 and MDA-MB-231 cells by 38 to 48% and 20 to 41%, respectively. They showed less activity against human endometrial and prostate cancer cells (10-20%). The copolymer (P) as polyanionic carrier molecule reached only 15 to 20% survival reduction in all cell lines. However, the copolymer GnRH antagonist conjugates P-X-1892 and P-X-1544 killed 95 to 98% of cells at doses corresponding to the GnRH analog concentration. These compounds having antitumor activity could be tried for the treatment of prostate, breast, and endometrium cancer.